Draping can be defined as a phenomenon of crease-forming when the fabric is put under pressure of its own mass, but without the influence of external forces. The drape ability of the material has a direct influence on the appearance and functionality of the garment. Recent findings in this field indicate that researchers have mostly been defining the phenomenon of draping on the basis of the mechanical characteristics of textiles. This paper presents the method that aims to predict the draping parameters, where drape is defined in dependence of the structure and construction parameters of the woven fabric. A particular attention is focused on connecting the drape coefficient with the fabric weight and relative density of the fabric. Relative density is defined by the structure and construction parameters of the fabric such as: yarn count (tex), fiber density (g•cm-3), the coefficient (factor) of fiber packing in the yarn, the weave repeat, the number of effect-changes in the repeat, the position of intersection points in the weave repeat and the flexibility coefficient of yarns.
Introduction
Draping is an important factor in presenting the aesthetics and functionality of the woven fabric as well as sewn garments. Generally speaking, draping can be defined as a phenomenon of crease-forming when the fabric is put under pressure of its own mass, but without the influence of external forces. Draping of the fabric depends on mechanical and structural characteristics of the fabric, as well as on various external influences from the environment [1] .
The ability of a material to become draped is a feature that defines the qualitative characteristics of fabrics as well as the design of clothing products. Modern fashion trends and modern technologies impose more requirements to textile industry. New and functional textile materials, modern methods of making clothes, the competition in the fashion and clothing industry are factors that impose constant changes and adjustments to the market on the textile industry.
As a numerical indicator of a drape ability of fabrics a drape coefficient (DC) is used, which can be defined as a ratio of a ring area of the fabric sample before draping and a projected area of the draped part of the fabric (Figure 1 ). In addition to the drape coefficient, maximum (Amax) and minimum amplitude (Amin) are used for describing the ability of the fabric drape, which represents maximum and minimum distance from the center of the circle to the edge of the draped part of the fabric sample (Figure 1) , and the number of folds (n) [2] .
Extensive studies of the fabric drape have led to some conclusions. The greatest impact on the drape coefficient has fabric stiffness [3] . It was also revealed that the drape coefficient depends, besides on mechanical, on structural characteristics of the fabric such as: structure, type of yarn, raw material composition, applied weave repetition, fabric density etc. [4] .
Draping can be classified into two categories: as twodimensional and three-dimensional draping. Two-dimensional draping means that the fabric folds under the influence of gravity in one plane, and three-dimensional draping means that fabric deforms forming the folds in more than one plane under the pressure of its own mass [5] .
A number of researchers involved in the analysis of the phenomenon of the fabric drape. Pierce's cantilever method and Cusick's drape meter for measuring the fabric drape parameters are well-known. Current studies of the fabric drape are going in several directions, and researchers agree that draping is a very complex phenomenon and depends on many parameters [1] . 
Experimental
For the purpose of this research, 31 fabrics of the same fiber composition -100% cotton were taken. For each analyzed fabric following parameters were determined: weave repeat, fabric weight (Q), density of the warp threads in the fabric (dwa), density of the warp threads in the fabric (dwe), warp yarn count (Tt,wa), weft yarn count (Tt,we) and yarn twist (number of twist/ meter) (table 1).
The determination of drape parameters was performed on a standard drape tester model 665 producer James H Heal & Co of England, according to British Standard BS 5058.
For all the samples the drape coefficient (DC), the maximum (Amax) and the minimum amplitude (Amin) and the number of folds (n) were determined.
This experimental method means that a circular fabric sample 30 cm in diameter hangs on a circular disk 18 cm in diameter. The sample with the diameter of 36 cm can be used for rigid fabrics if their DC% s greater than 85% in the fabric sample with a diameter of 30 cm, while in the case of the soft fabric 24 cm diameter sample can be used if their DC% in the 30 cm diameter fabric sample is less than 30% [6] .
However, if a different diameter of the fabric samples would be used for this study, the obtained results of the drape coefficient could not be in correlation with other parameters of the fabrics because the increase of the draped part of the sample reduces the drape coefficient, so all the fabric samples were tested with a diameter of 30 cm regardless of the results of the drape coefficient which were less than 30% or greater than 80%. Then the parameters that define the relative density of the threads in the fabric (the fiber density (g•cm -3 ) were calculated, the coefficient (factor) of fiber packing in the yarn, the weave repeat, the number of effect-changes in the repeat, the position of intersection points in the weave repeat and the flexibility coefficient of yarns) [7] .
Relative densities of warp and weft threads (Table 2 ) were determined using the equation [7, 8] 
.(4)
Where are: Tt,wa, Tt,we -warp and weft yarn count (tex), dwa, dwe -the density of warp and weft wires in fabric (cm -1 ), Rwa, Rwe -weave repeat in the appropriate direction awa, awe -the number of effect-changes in the repeat pwa, pwe -fiber density (g•cm -3 ) pwa, pwe -the coefficient (factor) of fiber packing zwa, zwe -the position of intersection points in the weave repeat fwa, fwe -the flexibility coefficient of yarns Ʋwa, Ʋwe -the volume′s coefficient of yarns drel,wa -relative density of warp threads drel,we -relative density of weft threads drel -relative density of fabric
Results and discussion
The obtained results are shown in Table 2 . Based on the research results (Tables 1 and 2 Figure 2 shows the dependence of the drape coefficient and the product of number of folds and the quotient of the maximum and minimum amplitude. The results indicate that there is a correlation of these parameters analyzed. The dependence of the drape coefficient, the number of folds and the maximum and minimum amplitude ( The dependence of the drape coefficient and the fabric weight (Fig. 3 Figure 3 shows the dependance of the drape coefficient and the fabric weight. The results show that the fabrics with a higher fabric weight have a higher drape coefficient. The fabric weight has a direct impact on the drape coefficient because the fabric drape represents a folding of fabric under the influence of gravity and folding depends on the mass of the draped part of the fabric.
A prominent place in the process of projecting of elements of structure and construction of the cotton fabric takes the relative density of the two-yarn system [7] . When projecting a relative density of yarns in fabrics, special attention must be paid to: fibers characteristics (the surface structure and shape of the cross section, length, crimp, fiber volume mass), yarn characteristics (the applied process of spinning and twisting, yarn count and yarn volume mass), characteristics of the weaving process (the process of preparing warp for weaving, the absolute yarn density in fabrics, construction, tightness of warp and weft systems etc.). Since the relative density includes a number of parameters of woven fabrics, the attempt is made to connect the drape coefficient with characteristics that define the relative density and to create the conditions for the proper prediction of the woven fabrics drape for clothing industry. Figure 4 shows the correlation of relative density of the fabric with the drape coefficient. The results indicate that there is a relationship of the given parameters. The dependency is set by correlating the drape coefficient and a relative density of the fabric (Fig. 4) With the analysis of the parameters that define the relative density of the yarns and teh woven fabric drape coefficient the links that will be used for proper projecting of the fabric according to the future purpose can be found.
Conclusion
Based on these results, it can be concluded that for cotton fabrics the drape ability depends on the structure parameters of the fabric. The parameters of the fabric structure can be used to determine the ability of the fabric drape and hence to predict the appearance of the finished garment. Previous studies in this direction were based on mechanical properties of fabrics by which virtual models of garments were obtained. The results show a correct correlation between the drape coefficient, the number of folds and the maximum and minimum amplitude. In addition, a good correlation between the drape coefficient, relative density and fabric weight was found, which establishes a requirement for the development of new methods of projecting drape parameters depending on the structure and construction of the woven fabric for garment industry.
